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WHAT IS CLAIMED IS: 



su 



11 A resonator comprising: 

a Imulti-layer substrate having an upper and lower 
surface, and including at least two conductor layers which 
include! at least two grounding conductor layers and a 
plurality of dielectric layers, one of the at least two 
grounding conductor layers being disposed on the lower 
surface pf the multi-layer substrate; 

a strip line disposed between the at least two 
grounding cqpc|ictor layers; 

a mit:r<|stSr^j3y line disposed on the upper surface of said 
mult i-la\5er Substrate; and 

a through hole formed in said dielectric layers to 
connect said strip line to said microstrip line; 

wherein at least a portion of the one of the at least 
two conductor layers that is closest to said microstrip line 



and faces 



portion of 



the microstrip line is omitted. 



resonator according to Claim 1, wherein said 
said one of the at least two conductor layers 
that is om|tted is disposed inside said multi-layer 
substrate and is arranged such that said grounding conductor 
layer dispesed on the lower surface of said multilayer 



sub 
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faces said microstrip line. 



/ 



A resonator according to Claim 1, /wherein said 



portion of said one of the at least two conductor layers 

/ 

that is omitted defines an opening in said one of the at 
east two conductor layers. 




4. A resonator according to claim 3, wherein said 

opening has one of a substantially rectangular shape and a 

// 

substantially square shape. /( 




5. A resonator according to Claim 1, wherein said 

/ 

strip line has a substantially U-shaped configuration. 



6. A resonator according to Claim 1, wherein the 
resonator comprises only one said strip line. 

7. A resonato^^ccording to Claim 1, wherein the 
resonator comprise^ only one said microstrip line. 



8. A resonator comprising: 

a mult^la^eA substrate having an upper and lower 
surface, ^nd d^oSWing at least two conductor layers which 
includefat least two grounding conductor layers and a 
plurality of dielectric layers, one of the at least two 
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grounding conductor layers being disposed on the lower 
surface of tihe multi- layer substrate, and one of the at 
least two conductor layers that is closest to said 
microstrip|ld^f§| and faces the microstrip line has an opening 
formed the 

a stf ijtifirie" disposed between the at least two 
grounding conductor layers; 

a ificrostrip line disposed on the upper surface of said 

r 

multi-flayer substrate; and 

through hole formed in said dielectric layers to 
connefct said strip line to said microstrip line. 



9. A resonator according to Claim B, wherein said 
-opening is arranged such that said grinding conductor layer 
disposed on the lower surface of said'' multi -layer substrate 
faces said microstrip line. 



10, 




A resonator according Jto Claim 8, wherein said 



i 



opening has one of a substantially rectangular shape and a 



substantially square shape 



/ 

11. A resonator acco/fding to Claim 8, wherein said 

/ 

strip line has a substantially U-shaped configuration. 

// 
/ 

12. A resonator ^according to Claim 8, wherein the 
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resonator comprises only one said^strip line 




13. A resonator according to Claim 8, wherein the 
resonator comprises only^^said microstrip line. 

14.1 A voltage controlled oscillator comprising: 
a r|sonator including: 

a multi- layer substrate having an upper and lower 
surface, Band including at least two conductor layers which 
include 4t least two grounding conductor layers and a 

of dielectric layers, one of the at least two 
con^u^tor layers being disposed on the lower 
f t$e Multi -layer substrate; 

a s^ip line disposed between the at least two 
conductor layers ; 

a microstrip line disposed on the upper surface of 
-layer substrate; and 

a. through hole formed in said dielectric layers to 
connect Sc.id strip line to said microstrip line; 

I/herein at least a portion of the one of the at 
least two B conductor layers that is closest to said 
microstrip line and faces the microstrip line is omitted; 
and 

a plurality of electronic component elements disposed 
on the upmer surface of the multi- layer substrate and 



pluralit 
groundin 
surface o 

grounding 

said mult 



• 
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arr, 




o define a circuit. 



olLed osci 



llator according to 



15 . The voltage contro^ _ _ . 
;laim 14, wherein the plurality of the electronic component 



elements and the resonator are electrically connected to 
each other. 



16. Th£ voltage controlled oscillator according to 
laim 14,yfcherein said portion of said one of the at least 
two con^factfbE* layers that is omitted is disposed inside said 
mult i^ay£3^£tetfst rate and is arranged such that said 
grounding conductor layer disposed on the lower surface of 
sa4d multi- layer substrate faces said microstrip line. 



/ 

17. The voltage controlled oscillator according to 

/ 

claim 14, wherein said portion of said one of the at least 

f 

two conductor layers that is omitted defines an opening in 

/ 

said one of the at least two conductor layers . 



18. The voltage controlled^ oscillator according to 

claim 17, wherein said openingf has one of a substantially 

/ 

rectangular shape and a substantially square shape. 



19. The voltage controlled oscillator according to 
claim 14, wherein said^strip line has a substantially U- 
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shaped configuration. 




20. The voltage controlled/ oscillator according to 

/ 

claim 14, wherein the voltage iCont rolled oscillator 
comprises only one said stri]/line, 



21. The voltage controlled oscillator according to 

/ 

claim 14, wherein the voltage controlled oscillator 



comprises only one sa^r microstrip line. 



